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Rhinitis and sinusitis are prevalent medical conditions tliat are 
often associated with each other and may result in significant 
morbidity and mcdic»! costs. '! hcv can cause systemic symp- 
toms, decrease quaiiiv «i iilc, -.mii icsiiil iti rcijiiccd workfjiiicc 
productivity and misst-d schooi dsivs. Aj)pt'<jpi irtit> iiiii)iii<!t'iiK'iU 
of rhinitis or sinusitis muv be an iiiipoi tagil coiiipoDciit in 
efTcctUe nianageiiiint of cocxistiiij; 'sr c'H)ipiicat!ii<; c-iitditioiis, 
suth lis .islhitia, <ilktt<ic coDjiiDiti^iiis. ,ir ihr.iiiK <itiii<- iitidi.t. 
Rhiciitis itid) be caused h\ ai!( ts»i(, ii.xi-fifkrjjft, inficliotDs. 
hormonal, occupational, and other factors. Defming the basis 
lor rhinitis in an individual is important in selection of thera- 
peutic options. Rhinitis and sinusitis may be difGcult to distin- 
guish from each other on the basis of history alone. Although 
iiiosi sKisfe ifijper respiratory infections are viral and do not 
i'4-<)coit'(' aitjsp>t<:>tic treatment, persistence of symptoms !<»' >7 
iPiiv^ i!i;!f<t's -M-uH' bacterial sinusitis more likely and aiiltbiotdcs 
an appropriate consideration. Radiographic imagii^ is not 
required for diagnosis of acute, uncomplicated sinusitis, 
although CT scans are indicated in evaluation of suspected 
chronic sinusitis or treatment failures. Chronic sinusitis may 
have an infectious or non-infections basis. Underlying disor- 
ders that predispose to chronic sinusitis should be identified 
and treated as part ol the trealmetit oi chronic sinusitis, 
a Allergy Clin Immunol 2003:111:8520-9.) 
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Rhinitis and sinusitis ai'e pfevaient rnedicai conditions 
that may cause signiticant morbidity and m.edica! treat- 
ment costs. They can decrease quahty oi hie. and result m 
reduced W'orkphice prodiictivity and missed school days.^-- 
Appropnaic management ot rhinitis or sinusitis may be an 
■ .a'li I M ipviieiii 111 effective management ot voexisi 
ing or complicating conditions, such as asthma, allergic 
conjunctivitis, nasal polyposis, or chronic otitis media. ^ ^ 

RHINITIS 

Background 

Although '"rhinitis" strictly mean^ - 

nasal mucous membianes. intlammatoi^ . ii:.tid'es 
do not aivays .iiatacten/e ,oine di-oideis termed ihirn 
tis. Rlimitis can be more practically viev/ed as a hetero- 
geneoiis group ot nasal disorders characterized by 1 or 
more of the following symptoms: sneezing, nasal itching. 
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rhinorrhea, and nasal congestion. Rhinitis may be caused 
by allergic, non-allergic, infectious, hormonal, occupa- 
tional, and other factors.i-^ Allergic rhinitis is the most 
common type of chronic rhinitis, but 30%-50% of 
patients with rhinitis have non-allergic causes.^ 

PATHOGENESIS 

Nasal anatomy and physiology 

The nasal cavity is divided by die nasal septum, which 
IS composed of cartilage more distally and bone more 
proximally. The inferior, middle, and superior turbinates m 
the n.is.il Civiiv promote an fillralion, humidificatiC'n, and 
temperature regulation 'Hie njbal cavity and turbinates are 
lined with mucosa comprised of pseudostratified columnar 
ciliated epithelium that overlies a basement membrane and 

ot seioii-, and seiomucoL iLs.J giands nei^es. extensive 
vasculatuie, a.id cclhilas deineuts O'eil^it.s the na^a! 
epithdn-i IS a Ihih ia^el ^.j mucu, ihu d'vnamicahy 

Infections (virai or bacterial) and allergic intlammation 
impau- mucociliai-y cleai-ance.'' Because of tiie highly vas- 
cular nature of nasal tissues, vascular changes can lead to 
significant nasal obstruction.^' 

Vasoconstriction and consequent decreases in nasai air- 

hom na al auv ay gland -iud na.al congestion Ihe n.i-.d 
mucosa also coLtai.is nenes ot the noil adiet.cigic, t.ou 
cholinergic s>slem (NANC \ Neuiopeptides liom the lal 
ter nei-v-es (.substance P, neurokinin A and K. and calci- 
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tonin gene-related peptide) are suspected to play a role in 
vasodilatation, mucus secretion, plasma extravasation, 
neurogenic inflammation, and mast cell nerve interac- 
tions, but the magnitude of their role is uncertain.^-'' 

ALLERGIC RHINITIS 

PathophvssoSogy 

pioiens L jl-yt, ipi,^ teiii ii ii b^i le ^ust m 1^ 1 

did tv>[jeis Uxruhcij.toii .lUei^en pi cles ne 
Geposited in nasal mucus, with subsequent eiution and 
dilfusion into nasal tissues. In addition, allergic respons- 
es may be caused by small molecular weight chemicals 
in occupiitional agents or dioigs that act as haptens that 
react with self proteins m tlie airwav to torm complete 
JcigCxi 111 tl c no-, die se i itiza. on pioccss is in ti 
aled when antigen" presenting celis (denantic cells, espe- 
c al]\ f 1 uci icu^ hkt cells .nd tiMcioph.gesi 

pieseni al cut^i to ( L)4+ 1 hnpho v es S i lib e i 
CD4-TH2cc Kitleas. IT i II 4 II ^ II 1. ud o ht 
cytokines that lead to a cascacie ot events that proixiote 
local and svstemic IgE production by plasma cells as 
well as chemotaxis, and infiaminatorv cell recruilmerii, 
localizat on prol te ation, activation, and piolongccj sur- 
vival witnin tne airway mucosa.^ 

Early/immediate allergic response 

Within minutes of inhalation ot ahereen m sensitized 
individuals, allergens are recoein/cd h.v I'j i', nxed to inast 
cells and basophils, causing aeuranuiaium ;ind release ol 
preformed mediators such as nistuiiuiic aix; U vptase. and 
the lapic Je nov 1 geheiation n.e h 1 is i J k'i i i »s 
tcin^l leiKOti ere fLTC LTD, li ! 1 ui 
prostaglandin D2 (PGD2). Mediators cause plasma leak- 
age trom blood vessels and dilation 01 AV arteriole 
venule anastomoses with consequent edema, poohng oi 
blood in tlie cavernous sinusoids ("the overwhelming 
_M e ^t the V I'es.on )t Jleigic ihinitis) md o^clu 
su 1 ul n > I pJ^•^ , , Med ito s "1 ^ iimu ae ottive 
St. tUi ) o nu.us tio n gi n 'ul^i and av-^blct ceiK His 
11- t t 1 - i 1 1 mnea. and sneezing wiieieas 
H V 1 )is siv 1 >s .cukotiienes and PGD2 likely 

■ V 1 1 po t int 10 OS in development of nasal con 
gestion. ' stmiuiatioi! ot sensory nerves leads to percep- 
tion ot nasal itch and congestion, and systemic reflexes 
that cause sneezing paroxysms.^" 

Late-phase response 

Mediators and cytokines released during the early 
phase set oif a cascade ot cvcnis over the ensuing 4-8 
houis .11. ^ . o an ' !l 1 11 h v . ,\>i)se caMed the 
late res \i 10 i > , u n r \ '^e clinicailv 
sirulai h Mc immeuate ic ctx^ii i^sal cmgest'On is 
no e pio 1 lent Meci"ti •- "in. c'vtL.vinv lelea ed dur 
I is; txic e^Kv icspt nst act up^ii post .apilxau ciidothc lal 

\( \Mi n^ i -L ^e.iH e\piess.on inal prusii'ites dJher 



ence A cuculating icukitxt 1 s t )sunphi]s tj 
endothelial cells. Factors wan cneiiioaiiractant proper- 
tics sich 1! lor cos 1 1 1 ^ tl 1 1 il i 11 

ol the Slipehcn! Ml. pi ^ 111 

nai V eos nopl lis sin c t eUi ^phil and b sipluls t 
eveituJly CD4^ iH)lMiphxUe ndiiicK-h^e ' 
Tl ese cells becin e acti t d id idea c 1 1 e 11 edi 



e 11 -il pied mnit-n i . e .n fD-^^ 1^ 

1 I pi e te .dimi Iteli lid 1 ^ pceUlcn " 

S eei hi i.e iu in in 1 .mi estie i i id iii Uni 
iiate V .vt^kiie lelea e^ Oil u fl„n 1 i„t y cell tia 
circulate to the central nervous system, may elicit 
malaise, fatigue, imtability. and neurocognitive deficits 
that: often accompany allergic rhinitis. 

Priming effect 

Ihe timounl oi allergen necessary lo encit an immediate 
lesp^ i e be.o ncs .'s li.n alle.pei eliallenses aie gl\cn 
lep^ a ed \ a phen n lei l i c iliee the ? imi ig elfe l'^ It 
IS thought tliat during ongoins. prolonged al;er£;en expo- 

the nasal mucosa becomes progressively more inflamed 
and responsive to allergen^ (_ nmcallv.. tnis can expiam why 
patients may have increasing symptoms despite decreas- 
mg aeroallergen levels as a season progresses. In addition, 
the priming effect from allergen is also associated witli 
mucosal hyperresponsiveness to non-antigenic triggers 
such as strong odors ana cigarette smoke. 

Differential diagnosis 

The lisi ^vuptonis oi alleiju iliii tl ih.mrrhea, 

oA'crlap with symptoms associated witn other lorms of 
rhiiiitis and various anatomic abnormalities of ttie upper 
airway. Post-nasal di'amage occurs conmionly, as may 
symptoms involving the ears, eyes, and throat. Nonaller- 
mc rhinitis witiiout eosinoptulia. sometimes termed idio- 
p.'il'K rhu'it', 'nav/ests is chronic nasal symptoms not 
caused by allergic or iniectious processes. Symptoms are 
iiasai obstrucuon and/or increased secretions, with sneez- 
ing and pruritus being less common. Ihis clinical pre- 
sentation IS hkeiv caused by a heterogenous group ot dis- 
orders whose padaogenesis is incompletely understood. 
Vasoniotor rhinitis refers to nasal symptoms that occur m 
response to environmental conditions, such as changes m 
temperature or relative numiditv. odors such as perfume 
or cK-.-ning maletiais, p.',,iu' lotuc^o s.iiokc, ^ _o lo , 
sexual ai-ousal, and emotional factors. Such hyperreactiv- 
ity to non-allergic triggers may also occur in allergic 
rhinitis. There is no evidence that vasomotor rhinitis is 
caused by increased neural efferent traffic to the blood 
vcel sipp \ing t:ie i s"l muce i ' Uc^idingly, it 
has been suggested that the term idiopathic rninitis"' 
hou'd te tl ed n te c o v ^o i olo lurili-- 

Noii a le gic ihxnxtis w itxi c^sit iplulia s^ndiome 
^^ VRL'-i 1 ch 1 Uei/ee b> peiena r-sal \i p o n- 
(particuia.ly .lasal co.igestio.iy, srce/in^ j;aio?vsi is ^ o 
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liise w ilery ihjnonhed ri i 
of smellJ'-' Nasal smears 



Differential considerations other than rhmstis 



1 1 J 



ihi 



1 5-mpl 1 
and persis 



1 uilU !e >Ke sh !tlv !tei de! et i i e p<itK jienes 
li 11) h )rn c 1 b J in randsal va uiai 
engorgement and mucosal hypersecrelion. In women with 
preexisting rhinitis, sjinptoms may worsen, improve, or 
remain liie same dunng pregnancv.^'^'^^ 

) 1 nil 1 1 1 1 ri f aused by eithei nial 
1 I i n 1 C I 1 il nicdi dtK ns include 

i i b L I u dntn\pertensi\e 

a ci il t iLi/ii d It 111 Hi I r ot tcioiddl dnti 
irflairii t iu i n 1 1 1 epti e \ e of top 
1 al all hd di 1 1 1 pi V t5i more than 

5 to 7 days may induce rebound nasal congestion upon 
withdrawal.^ Repeated use ot intranasal cocaine and 
methamphetammes may also result in rebound conges- 
tion and on occasion, septal erosion and perforation.^'i^ 

Rhinitis from food ingestion 

Ingested food allergens rarely cause isolated rhinitis 
on an IgE-mediated basis without involvement of other 
organ systems.^-" Ethanol in beer, wine, and otiier alco- 
holic drinks may produce symptoms that have been pro- 
posed to occur because of pharmacologic tiasal vasodila- 
tion J CiusialAiiy rhinitis is a cholinergically mediated 
syfidroiiic oi watery rhinorrhea occurxing immediately 
after ingestion of foods, particularly hot and spicy 
foods. It may occur as a distinct entity or accompany 
other types of rhinitis. 

Atrophic rhinitis 

Primary atrophic rhinitis occurs m clJorlx paiiciUs 
who report nasal congestion and a constant bad smell 
(ozena) in the nose.^-'^ However, most elderly patients 
with rhinitis symptoms have other more common types 
of rhinitis. Primary atrophic rhinitis is associated with 
progressive atrophy of the nasal mucosa and undeiiyinu 
bone and enlarged nasal cavities that become filled with 
foul smelling crasts. An infectious basis has been theo- 
rized. 2^ Secondary atrophic rhinitis may develop from 
chronic granulomatous nasal infections, ciironic sinusi- 
tis, radical nasal surgery, trauma, and irradiation. 

IrifectioliS rhiriosinusitis 

Acute viral upper respiratory infection presents with 
nasal symptoms and constitutional symptoms (fever, 
myalgias, malaise). Praritus is typically absent and syinp- 
toms resolve within 7-lU days. .Acute and chronic bacte- 
rial sinusitis may be difficult to distinguish from rhinitis 
on clinical grounds. (See discussion of sinusitis below). 



b kin^ lit 1 ih witl ai 1 - ukn Da i ii y 
1 quii lb npic 111 piavi i \ CTs annn 

Ni 1 l>ps aie leni 1 uiiimsii) i wih M 
an irom tnc inll i tv. n i a li i ^ tl p il 
sinuses. Ihey may cause inviiriant unilateral or bilateral 
nasal obstruction and loss of smell or rhinorrhea. Polyps 
are infrequent in children, except lor those with cvstic 
fibrosi Neuti ph a m e thaia eii i t i al 
polyps asst at d \! 5 v ti i Fin phi t 

inliltrites a n i i i i i 



tho.se 



ut 



1 h likely 



ed with sinus disease. Unilateral nasal polyps should 
raise consideration of a possible neoplasm. The preva- 
lence ot nasal polyposis in allergic patients is typically 
tmder 5%.-''23 Although it has been traditionally assumed 
that allergy is a cause of nasal polyps, the prevalence of 
documented allergy is not increased in patients witli 
nasal polyps.24 Aspirin sensitivity and asthma are associ- 
ated with an increased risk for recurrent polyps that 
i-equirc irpcai sLir.uical polypectomies, but not allergy. -^'25 
Other diffcrcmial considerations for nasal symptoms 
include nasal tumors that can be benign or malignant and 
can involve any element. .Tuvenile angiofibromas often 
present witli bleeding in adolescent males. The most com- 
mon presentation of tumors is of)slxuction. Nasal carcino- 
ma may present witli unilateral epistaxis and nasal pain. 
Young children may place iriiranasal foreign bodies in 
their noses (eg, small parts of toysj leading to foul 
smelling, purulent discharge and unilateral nasal obstruc- 
tion tliat predisposes to sinusitis. Adenoidal hypertrophy in 
young childi'en causes bilateral nasal obstruction and is 
ofteii is^( \ i.iMi V iih PocltiiTi.d mouth-breathing ,ind snor- 
ing. VvOL'cnor":, :;i ni itiiomatosis may present with nasal and 
siniis L\>iiip:;iinLs "iciuding purulent rhinonrhea and occa- 
sionally septal erosions and perforations. Sjogren's syn- 
di<>me may cause nasal dryness, congestion, and crusting. 
Sarcoidosis may present witli nasal congestion. 

DIAGNOSIS 

Full evaluation of a patient with rhinitis should include 

assessment of specific symptoms bothersome to the 
patient (eg, nasal congestion, pruritus, rhinorrhea, sneez- 
ing), the pattern of symptoms (eg, intermittent, seasonal, 
perennial), identification ot precipitating factors, response 
to medications, coexisting conditions, and a detailed envi- 
lonmental history including home and occupational expo- 
sures.^ Nasal itching is more suggestive of allergic rhini- 
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tis. Because allergic .rhinitis is frequently associalecl with 
allergic conjunctivitis, the presence of eye pmritus and 
liicnmadon is a helpful uidiciitiori that a patient's rhimiis 

has an allergic basis. In most regions of the US, trees pol- 
linate in the spring, srasses in tne late spring and eanv 
-umiiei "iL v\eed ir the idle -jmn ei aid i"ll IIo\\e\ 
ci n sonit legK IS ftj futi^ [ ( likinu p^lkiis 
nay cau e pe'-emu"! n}_tons leu m i i iei„eis -ucli 
a." 10 JSC nixtes l^^' oa lit-, nd apiPii tau l 
-\mptoii t lat \ 'U'' htlle be V een -e 1 ii mai^in ^ it ci 
ticuk to accurateiv distmgmsn between allergic and non- 
a lei^K thiritjs on li el j^is o) hi> oiy alone I aniily his 
torv is an important clue m making the diagnosis of 
allergic rhinitis in children. A hand-held otoscope or 
headlamp witli nasal speculum permits viewing of the 
antenor one-ihird ot the nasal airway including the ante- 
rior tip 01 the inferior turbinates fand occasionally the 
anterior tip ot the miaale turbinates! and portions of the 
nasal septum. Ireatinent with a topicai decongestant 
improves visuah.7ation or the nasal cavitv. However, some 



t tlK 



SLipeiu r nasal 31 w, ly [y^ it u \, p itieri s vvilh allergic 
rhinitis have clear discharge, swollen turbinates, ana 
bluish or pale mucosa. Pale or erythematous mucosa can 
be seen in various types of non-allergic rhinitis. Botli 
allereic and non-allergic rhinitis can cause allergic shin- 
ers, intraorbital darkemng thought due to chronic venous 
pooling, or an " allergic salute'' in children who rub their 
noses upward because oi nasai aiscomtort. sometimes 
producing a persisii. 
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Diagnostic testing 

Determination oi soocilic antibodies to known 
s Miiporlaiil ior 



when 



od r 



pLt 



TREATMENT 
Avoidance measures 

Avoidance 01 inciting taciors. sucn as allergens mouse 
du«t nitcs, molds pets, p^illcxi tickioaches i rami's 
and iiediLdtiors tin eltev neh ledjce s^m'^ oms o 
ilu litis 1 i pjiti u ai patients a ku ^ .0 hou^^ dd t nitcs 
1 J J bse il e jcn ffpeimeib e eiea ugs oi (he bed 
an^ J, pi ovv Pollen eqx^uic can bCxCdueeJb) kce. 
1 ig Windows cosed, using an all coiidaioaei ai.o lain 
i!ig the amount ot Ume spent outdoors. 

Medications 

Medications should be selected in consideration ol the 
individual patient's symptoms and type of rhinitis, 
because dilferent medications may have different eifects 
on different types ot rhiniiis ana symptoms. In more 
seveu i iiiiiti L\e a necieatu 1 s na^ b^. itqaiieJ A 
step VI e app eath o iiana^emei I ■^c n n ended 
en ^ !cs!7in, indp idua sFatu 1 it i atn ent i 11 t!it basis 
oithe oectiiiiand e^el^ 1 u n, ul e as del 
dtion t LtfL tnuiL and Lti i/a !( ! 1 tli s tp up 

and step-down approaches. 1 failure to adequately 
respond to theiaov should prompt referral to an 
ailci '.'v/iiiiinunoioiiv or otolaryngologic allergy specialist. 

Oral antihistamines 

Antihistamines reduce sneezing, rhinorrhea, and nasal 
and oculaj- pruntus associated with allergic rhinitis, but 

have less etfect on nasal congestion.''^ Antihistamines 
arc cIlL-ciive when taken occasionailv tor episodic symp- 
toms, but they work best when administered on a regular 
basis. Antiiiistaniines are a first line therapy for milder 
allergic rhinitis.' but have iiltie role in treating non-aller- 
gic rhinitis svnaromes. Antihistamines reduce symptoms 
cl a] e gic ^( ri unai\ itis w iicl ire o ^er ass icia ec w \\ 
allergic rhinitis, although intranasal corticosteroias ai-e 
equally effective. 

Older, first-generation antihistamines teg. diphenhv- 
dramine and chlorpneniramine) niav cause perceivea 
sedation and ui pei-^e i ii i 1 i 1 mental anc 
tioning that can be potentiated bv other central nervous 
system ictive igeits|e_ a ih^ s-^d ti es at li depies 



hi 



alk 



hi 



N JsJi i.\ t Cj,\ I \ id 11 d llt,u iti ! iiL, ItiLit hull 
lis and NARES from other forms ot rmmtis. such as vaso- 
motor or infectious rhinitis, if the correct procedure is fol- 
lowea ana tlie appropriate siains ai-e utilized. However, 
t It. e is lac-c o^ exi^e t co istnsti bout wl ct ic i as J >.y il 
ogv snould be routinelv used in the diagnosis oi i-hinitis.' 

T 1 selected cses spe«.,ial tc>.h!i jucs iic i is !i )C! iptic 

I 1 K \ 1 iion anonietry o assess airwav 
I i i I s i n CM ua ng patients oresen iig 

witn rninitis svmptoms. 



J t V I loiJth h I Pit \is )r 1 i 1 1 1 V Si. 
ond-generation antihistamines mat ai-e associated with 
less nsk (cehnzine") or no nsk lor these side effects com- 
pared to placebo tdesloraiadine, loratadme. tcxofena- 
JiiicJ si >uld Usui! \ b.. c 1 side ^,d > s^ !i ^rtl 
histamines lor treatment oi aiicigic rniniiis.' 

Oral decongestants (eg. pseudoephearine. pnenyl- 
eph'ire) ^an e leeti e leduee n i.a! e ^n.e Ik 1 dio 
djced b) alki ic J c non Jki.,ic o 1 iiuti J 

Tbe> c 1 .luseu .mna n-i ousne 1 ss ippe le 
and i.r nary le ci mi ir riJcs ai sk jld l \ t 
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ill ! 1 1 IK arrh>th 

i 11 1 5- itui 11 iid li pel hvi Ji m 

\ i. sM i I s li,s XMTtlJA ! tit, 

pheij-k 11 ncj nil i^dicL ua r nt,c ti n n ^^o* 
Iti e nJ ) n llu ic liiti bU^-h^Lldb li nitcc U 



nasal symptorr 
significant sysu 



. (t n , 1 c.iic^.t nds 

11 tKti It dv, t dimistii n t tht, pi \ 
a ed npi e Ueimeni n >nes Sys en tc s de 
ettects are not usually ooserved with these intranasal 
agents, alihougn topical decongestants m infants have 
been reported to cause seizures. 

Iniranasal corticosteroids are the most eflective med- 
ic uk 1 1 TK of allergic rhiniti adaiepir 
i ell It. se e c alleigic ihiniti !ii i 'i 
ti 1 1 1. 1 isuseUl 11 ome form of roi le n. 

ihlltl ( UHcilt ^ U ed picp 1 t T 1 ! Ctle 1 ^ tOt 

J il i witl i nil 1 k nc ide tie u 



du! 



i I.ii 



t is been le^ 3 le i \ t! it ! n is il e.. 3tJ eti ds i et 
for 1 year.'-^- but noi irom several other nasal corticoste- 
roid preparations. Patients should be instructed to 
direct SDravs away from ihe nasai septum. Although local 
side etfecis are minimal if the patient is carefully 
instructed about use. nasal irritation and bleeding may 
occur. The nasal septum should be periodically examined 
to assure tnsit there are no mucosal erosions that may pre- 
CL ] lI (iici ( 1 1 cptii [tilt a ins tut aic 
mi I nl i vitl li ti ni e i ico teio d i 



c n 1 1 il i n 1 I II t 111 nil a s die. 
1 1 ticas ne nisil hi een le nio ! iled 1 -> be beneticiil 
for allergic rmnitis when used on an as-needed basis.-'*' 

Intranasal ai;elastine is an antihistamine effective for 
ti-eatmeni or allergic rhinitis and vasomotor rliimtis.-''''^^ 
Ihis agent is appropriate lor use as lirst- line treatment 
lor aliersic rhinitis. ' It is at least as ettective tor allergic 
ihu 1 s a t a a 1 hi am nes mt ks etttc e than i^sdl 
coiticosteroids ° It is ettec ti e in na I 1 i n hi ( 
lcs<: so th^n intranasal i c > i s 
e %cts ri IV in lude i ttci i le i 



been demonstiated to have benefit in seasonal allergic 
rhinitis, but data are inadequate to define their role in 
therapv.-''42 

Anti leE } tw IK ion t m 1 in bedy On ai 

l7UI)hl steels \Mltll e H e be letlt 111 le It 

ihiiiii " bbt 1 tiei I id V lie le lee. I em pie Is 
effect With otlier available therapies. There is no expecta- 
Uoii mai die :iiti!:-tci m course of allergic rhinitis is mod- 
ilica r>v atiii-ii:!'.. iinuke conventional specific allergen 
inijiiiiiiodierupy. 

Allergen immunotherapy/aMergy vaccination 

Allergen immunotherapy may oe nighiv eiieciive in 
controlling symptoms of allergic rhinitis, and is the only 
method demonstrated to favorably modify the long-term 
course of the disease.''^ Patients with allergic rhmitis 

should be considered candidates lor immunotherapy on 
tne basis i)l Ihc scvci-ilv (;l Ihcir sviiiptoms. failure or 
unacccplaniiily oi other ircaiiiicni inoaaiities. presence 
<?t t ") 11 )ibi_ id tK )s di d p 1 s a ncans of pre 



inately 8070 of patients wiii experience symptomatic 
improvement after 1-2 years, and guidelines recommena 
that treatment be continued lor a total of 4-5 years. In 
many patients, the beneficial effects persist for years 
after intections are stopped. 

Considerations in select populations 

C wlcircn. Because some nasal corticosteroid prepara- 
uuns nave Dccn reported to reduce linear growth (at least 
K-mporarilv). growth should be monitorea in children 
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s 1 ell eesteixds ' Optu i U> id lut isteied 4 to 
les daily, cromolyn should ideally be started betore 
»r symptoms develop as it may take several weeks to 
fcctivc if a patient has been experiencing significant 

atoms. It can also be used lor acute prophylaxis 
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monly. rnmitis m the elderly is aue to cholinergic hyper- 
reactivity (.associated wiUi profuse watery rninorrhea 
which may be aggravated after eating, gustatory rhini- 
tis ). alpha adrenergic nyperactivity (.congestion associat- 
ed with inti lypcitcns \c Jru ticiapN ii 
Bceausi, the cidcrh mv, ^lu cntita te. i pi 1 
tie ..c\etse ( NS aid Ji eho 1 c eel )l i i 



a lei 



J ALLERGY CLIN IMMUNOL 




Nasofrontal Orifice 



FIG 1. Lateral nasal wall with the location of sinuses and their orifices in particular the anterior ethmoid. 
(From Montgomery WW. Surgery of the Upper Respiratory System. Philadelphia, Lea and Febiger, 1979. 
With permission of Lippincott Williams and Wilkins.) 



Pregnancy. Nasal cromolyn has the most reassuring 
safety profile m preijnancv. C etjnzme. chlorpheniramine, 
loratadine. and tiincicnnanniio have nccn iaica }1)A 
pegnancyc teg-i ^ i> i i i i )i bL iti i li n fv, 
goivt idting :it n lu iiim^s In lusdlidf, 

orideh sat te.,^n B \in ^ Kiei i cuin^ixtuoJ 
die iat(.d catLg^i> f tl lu 1 h^cb ha cnc dip ipi 
onate has the longest experience in use in pregnancy. 
Oral decongestants are best avoiaed in the first tnmester 
because ot the risk of gastroschisis in the newbom.^s 
Allergen immunotherapy should not be started or 
adv:!nt;ca ui tiose aunng pregnancy, but may be contin- 
ued at a stable dose. 

Sfissusms 

Background 



1 le pai.tiisji su u e lU I lie ca ties i ) icial cies 
lincc witi p^,cu.L 1 ti 1 1 eih t - u 1 1 11 cpi hcliun 
and niuau^ .onjet eel s Wite njcteiiai siiu itis i 
aetined to be less than 4 weeKS duration. 5>ubacuie 
sinusitis IS frequently defined to be of 4 to 12 weeks' 
duration. Chronic sinusitis, defined to be symptoms last- 
ing longer than 12 weeKs (with some guidelines also 
requinng a failure to respond to treatment and a positive 
iniastmp study! can be caused by bacterial infection, but 

1 1.S I I ]ii.ilK K pci i!ut n susUinr^ 

ch! le uuiti I line ill--,! -,1 itticiuostciii 
111! Cai aiciiel 1 cond (i-iub u heilS Recanent 

! 1 el^ s 1. iLpcali.d tpi^ dcs ol Jcbtt, M! usitls 



typically >3 times per year. Recun-ent acute sinusitis is 
often defined as >4 episodes per year, with each episode 
lasting >7-10 days, and absence of intervening signs and 
symptoms of chronic rhinosinusitis. 

PATHOGENESIS 
Anatomy and physiology 

Epithelial cilia in the sinuses normally beat mucus 
towards the ostia that communicate with the nasal cavity. 
The anterior ethmoid, maxillary, and frontal sinuses 
drain into the ostiomeaiai complex, located in ihe middle 
meatus (Fig Y). Ihe sphenoid sinuses dram into tne oos- 
tenoi- wall in tne spheno-etnnioidai recess, ana the ooste- 
nor ethmoids dram into the upper meatus. Normal 
paranasal sinuses have relatively few glands, whereas 
inflamea sinus mucosa contains newlv developed and 
p li ( io" iiLi^uus ^idf .as '''' Vi«coclastic mucas con 
Inoutes to post-nasal drip. 

Etiology and predisposing factors 

The development of acute sinusitis is promoted by 
several factors: obstruction of the sinus ostia, impaired 
ciliai-y function, viscous secretions, and impaired host 
ininiu 11 V selective J '\ Ceficcre\;' Mucosal 
edema, as may occur Irom rhinitis or anatomic abnor- 
nahties (cj i^sdl p )lyf •, pr j ic^ i c dl "'cMi.tK i"" 
t^at obs^i let dr in iL,e Inn- i\ ei ti a i! ot sinus-s pio 
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motion of bactcriul siiowih. The icrm rhitiosinii.sitis is 
increasingly used in recogiriiion lhai rhiiviiis (whether 

allergic or non-allergic'i iypically precedes sinusitis. 
Sinusitis without rhinitis is rare, the mucosa of the nose 
and sinuses are contiguous, and symptoms of nasal 
obstruction and nasal discharge are prominent in sinusi- 

ic and functional changes m ihe smuses occur (hav pro- 

In chronic sinusitis, there is development of mucosal 

infiltrates/Nasal polyps may also develop, (.\irreni evi- 
dence indicates that TH2 lymphocytes play an important 
role in sustaining this patliology. The common associa- 
tion between rhinosinusitis and asthma suggests that a 
common pathogenesis promotes eosinophilic infiltrates 
in the upper and lower airway.^ 

Microbiology of acute, chronic, and recurrent 

sinusitis 

Most cases of infectious rhinosinusitis of less than 7 
days' duration are viral. Organisms commonly 
causing acute bacterial sinusuis are Streptococcus pneu- 
moniae and Heinoplnlus influenzae, and primarily in 
children, Moraxelia catairhalis.^'^ When clsronic sinusi - 
tis involves ongoing infection, these organisms and oth- 
ers may be involved including: Pseudomonas aerugi- 
nosa, group A Streptococcus, and Staphylococcus 
aureus. Although anaerobes such as Bactemides species, 
Fusobacteria and P acnes hfid been considered impor- 
tant, most iccciV; dai;! qiicstiui! this. Fungal infections are 
recognized as causes of chi onic sinusitis, but most evi- 
dence indicates that bacterial infections are the most 
common infectious causes of chronic sinusitis. Fungal 
infections are more likely to occur in diabetes mellitus 
and immunocompromised patients and in geographic 
areas with high humidity. Fungal sinus infections may be 
non-invasivc, invasive, or result in a fungal ball. A dis- 
tinct entity, allergic fungal sinusitis, occurs in non- 
immunocompromised patients and results from a hyper- 
sensitivity response to fungi such as Aspergillus that 
colonize the sinuses.^^ 

DIAGNOSIS 

Presentation of sinusitis is highly variable, and it is 
sometimes difficult to distirtguish frorn rtsiiiitis without 
sinusitis. No single symptom or sign is diagnostic. 
Nonetheless, the overall presentation of history and 
physical findings is usually sufiicieni 10 make tlie diag- 
nosis of acute, uncomplicated sinusitis. Diagnostic test- 
ing becomes important when initial therapy fails, or 
when symptoins are chronic or recurretit. 

History 

Acute bacterial sinusitis in adults most often presents 
with >7 days of symptoms of purulent anterior rhinor- 
rhea, nasal congestion, postnasal drip, facial or dental 
pain/pressure, and cough, frequently with a nighttitne 



component.^'-!-'' Children with acute sinusitis most com- 
monly have cough and rhiniMThoa.'-^' in ail .;go groups 
with acute sinusitis, less frequent symptoms may include 
fever, nausea, fatigue, anosmia, and halitosis. 

Chronic rhinosinusitis may cause symptoms that per- 
sist for months to years, and may be less severe than 
tiiose of acute rhinosinusitis. Nasal obstruction or poste- 
rior discharge are usually chief complaints of chronic rhi- 
liosinusitis. (Jironic cough (especially during the night or 
upon awakening in the morning) is also a common pre- 
senting symptom of chronic rhinosinusitis. Clinical evi- 
dence of siRusitis occasionally may be subtle, except dur- 
ing acute purulent episodes. 

Physical findings 

l^pical physical signs include nasal mucosal edema, 
sinus tenderness (although this is neither a sensitive nor 
a specific finding), and [)urtilcnt nasal secretions. The 
presence of piiiiilcni secreiions has tlie highest positive 
predictive value of all physical signs. 

The nose shoiild be examined for deviated septum, 
nasal polj'ps. foi'eign bodies, and tumors. Maxillary 
sinusitis is suggested by sensiiivity ot the maxillary 
teeth. The ears and chest should be examined for signs of 
associated otitis media and asthma.^ 

Findings that suggest need for immediate 
referral 

Facial swelling over an involved sinus, proptosis, 
abnormal extraocular movements, visual changes, perior- 
bital edema, and CNS svinpliinis teg, changes in mental 
status) may indicate intracranial coiiiplications of acute 
sinusitis teg. periorbital abscess, brain abscess, or menin- 
gitis), and should prompt refeiTal for immediate surgical 
consultation. 2 Severe headaches and high fevers are otlier 
presentations that may require immediate refeixal. 

Imaging studies 

Radiologic studies performed within days of tlie onset 
of acute rhinosinusitis symptoms may lead to an incor- 
rect conclusion that bacterial infection is present. Up to 
40% of sinus radiographs and more than 809^ of CT 
scans may be abnormal in viral rhinosinusitis if obtained 
within 7 days of the onset of illness.?^ In routine cases of 
suspected acute bacterial rhinosinusitis. imaging studies 
are iiol required.2--"-4S When there are more persistent 
swiiptorr.s .)s H! chionic sinusitis or an incomplete 
response to initial management, imaging studies become 
appropriate. Radiographic signs consistent with acute 
sinusitis include opacification/air fluid levels in any 
paranasal sinus, >6 mm mucosal thickening in tlie max- 
illary sinuses, and >33% loss of air space volume within 
the maxillary sinuses.- Although ('aldi.%oil lanloiior pos- 
terior) radiographs are useful !'or identifying frontal 
sinusitis, and Waters view radiographs are of moderate 
sensitivity for identifying m.axiilary sinusitis, they are 
less useful for identifying pathology of other sinuses, and 
have little value for identifying ethmoid sinusitis, of key 
importance in many cases oi' chronic sinusitis. 
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Sinus (. .[ scans identii v disease not demonstrated bv 
standard radiographs, and are of particular value m assess- 
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netic resonance imaging (MRI) is preferred. MRI does 
not distinguish air from bone. Because examination of 
the air-boiie interface is important in the evaluation of 
anatomic defects. MRI is not; used tor routine evaluation 

of suspected sinusitis. 

Other diagnostic testing 

The ic^^ntihc UK ! It Li nut i us e u j iuphils u 
risil set eini b i i il n lelp distinguish 

bctw u lilt tKUs iiu 1 ..11.. ! 1 iiti Tidi sillumina 
tion is not reliable m diagnosing sinusitis. 

Differential considerations 

Distinguishing rhinitis from sinusitis is the most com- 
mon clinical dilemma, although other disorders associat- 
ed or predisposing to sinusitis (Table I) are differential 
consiaerations. Migraine headaches and fibromyalgia are 

relatively common conditions that should be considered 
m the ditferential diaeiiosis chronic sinusitis, ^\nen 
patients present with recuixeni or cnronic inieciions ol 
t 1 Ik 1 p>. aid osc! c spu a ory tracts an immuno 
cii:t!icu;iicv siiiiiila be considered. 

TREATMENT 

Initial treatment of sinusitis 

When sviiiiiioms stiusiestive of rhmosinusitis persist 
beyond approximately 7 days, bacterial rhinosmtisitis 
becomes more likeiv. Antibiotic usace is appropriate 
when moderate to severe svmptoms are presetit. althouah 
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TABLE I. Conditions associated with or predisposing t< 
sinusitis 

Rhinitis (ailcigic and iion-:i!!crs.ii- j 



Physical or chemical trauma, barotrauma 

\"M mjti. isiJiiUon iws( ( (s i t m ii n II 

hyperplasia, concha bullosa (aerated middle turbinate), foreign 

body 
Cleft palate 
Dental infection 

Systemic diseases (rare): antibody deficiency, ciliary dvskinesis, 
cvstic fibrosis, Wegener s granulomatosis 
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able t ist llK al lib Ot c Al i u h till 

fametii >iz.->le n i ai diili i-i; eiy hi i 
azote have traditionally been tised 
mlibiotics ci pitieits \Mlli n. i i i ii i sUis 
surveillance studies indicate devciDPinciii. o\ siurnticant 
pneumococcal resistance from aiio; imoii oi DcaiciUin 
binding proteins. ^-'•^^ addition, curreniiv approxi- 
mately 50% ol H influenzae and 100% of M catarrhalis 
are likely to be |3-lactamase positive nationwide. ^-''-''^ In 
some areas beta-lactamase resistance is being found in 
up to 20%' to 30% of bacterial isolates. Lrvthromycin 
aione provides unsatistactory coverage for sinusitis, 
aitnough the macrohdes clarithromycin and azith- 
romycin have expanded coverage and are effective 

line asems have lailed or there is a nigh prevalence or 
P-laciamase resisiance. amoxiciUm/clavulanate or sec- 
ond or third-generation cepbalosporins (eg. ceturoxime. 
cefpodoxime, celprozil) provide broader coverage. 
Tliese agents are availaole as suspensions thai can be 
easily u.sed m voung children. A guicienne of the .Amer- 
K in Vt (len\ ^ P-tidtiKs-'* lectnnei Is that for 
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and nt e ite i thin 11 ^se tece ii^ p icebo ^ On lae 
third day oi treatment. 83% ol children receiving an 
aniimicrobial were cured or improved compared with 
51% of children in the placebo group. On the 10th day of 
treatment, 79% of children receiving an antimicrobial 
were cured or improved compared with 60% of children 
receivins! placebo. 

Antibiotics 

\\ jeu miibioiit tLe used lo^ icTe --mu iti , t 
14-d i\ 'loa.'iient eoii.sc .s tvpicaiiy picsciibed Antibiot- 



1 lis .ei ei tion t^phslosp j ns (e., tefbaexirj have 
P t H u,hti u ^ ^^tiu n ] vU ik sc-ond gene i 
lion cephalosporins (eg, celaclorj provide improved cov- 
erage, resistance by H influenzae and M catarrnaiis is 
becoming common. 

In adults, several quinolones (eg, ciprofloxacin, gati- 
floxacin, levofloxacin, moxifioxacin) have specific indi- 
cations for the treatment of sinusitis, but these should be 
reserved for second or tliird line use or for more serious 
iniections.-' 

Fxpett consensus i-, dia' cii onic situsi'is snojld be 
.^cued with aTibio'v t^i i veets oi "orgei a.lLough 
there is a relative paucity oi controlled ii iais, - 
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Other medications 



relatec] cultures of the niidcile meatus with cultiires of the 
maxillary smus aspirate/'' Surgical intervention should be 
considered if sumsms cjocs noi resnotid to medical inter - 
vc! n I iiic r i 1 sc I i SS has 
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ii II It! I n le iel gc ] k litic r<s Ic th p\ 
1 1 I- r 1 1 il c dm 1 1 pre «.nt \voiddn>.c 
ol first- generation antihistamines has been advised 
because of the theoretical potential of tliese drugs for 
causing anii-choiiriergic drying effects and impairment 
1 muc I r nee hi I tbeie r ro con rol d tn k tl it 
h L tn ! 1 t d It s t ^ 1 k cl 1 Ltc s ti n 
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t t I c c The I t t n u e t 1 

ticosteroids as an adjunct in treaung acute sinusitis is 
consiaered reasonable when the patient nas nasal polyps 
or severe mucosal edema, although efficacy is not yet 
proven in controlled trials. Saline spray or imgation is 
recommended to liquefv secretions. Although there are 
no controlled trials demonstrating efficacy, high-dose 
guaifenesin (1200 mg BID") is used empirically in an 
effort to thm tenacious respiratory secretions and pro- 
mote mucus drainaae trorn tne sinuses. 

When initial therapy fails 
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ute smusitis does not improve ait 
anabiotics. prescription or an alternative antibiotic lor 
several c ] ti i I ee s 1 IJtec isi eie If he e 
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1 uc impoi It u he devviopn eiit t ii 1 1 1 t ' max 
ilsarv sinusitis) to improve ventilation and drainage ot 
lan/cr. dependent sinuses. 



3t the. Joint Task FoK 



J Alleiigv Clin Immunol ly98;102:Sll7-44. 
beige P. Khattaev N. .AJterj^c ihinjtis and it 



id placebo ctiallenge 



di rs hi n ) te c inp le iti i se sn nl 3i u n 
ment. such as astnma. nasal poiyps. allergic fungal smusi- 
tis. cnronic otitis media, immunodeficiency, and multiple 
anti tit se sTtiv ties In p lici t<! w th s-^irin scnsi vit\ 
i lit SII deset 111/ itu i I s 
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